A comparative study of laser beam characteristics in blood and saline media.
Little information is available concerning the influences on laser radiation exerted by the various media through which lasing is done. The effects of saline solution and blood on argon laser beam divergence and projection were studied. In addition, the resulting effects on arterial tissue were evaluated after lasing through these media. This was performed with the fiber tip held in various positions relative to the arterial wall. The presence of blood, even in a diluted form, increased beam divergence and reduced forward projection. Perpendicular lasing through saline solution resulted in crater diameters similar in size to the core diameter of the fiber used irrespective of energy levels (424 +/- 97 microns at energy = 2 W X 5 seconds and 490 +/- 80 microns at energy = 2 W X 10 seconds). In contrast, lasing through blood produced much wider craters that increased in size with the higher energy level (878 +/- 215 microns at 2 W X 5 seconds and 1,294 +/- 314 microns at 2 W X 10 seconds). Arterial wall damage could also be inflicted at a greater distance when lasing through blood than through saline solution. Lasing arterial tissue through blood with the fiber tip held parallel to and in contact with the arterial wall resulted in wide craters when lasing was performed in a "static" as well as a "dynamic" fashion. Lasing through saline solution in these positions produced no visible damage to the arterial wall. These results provide some guidelines that may be useful in the clinical application of Argon laser revascularization.